The enzyme and inhibitors of 4-ene-3-oxosteroid 5 alpha-oxidoreductase.
Since evidence of 5 alpha-reductase activity in rabbit liver homogenate was discovered in 1954, the presence of this enzyme has been demonstrated in many other organs and tissues of mammalian species. 5 alpha-Reductase selectively transforms a 4-ene-3-oxosteroid (e.g., testosterone) irreversibly to the corresponding 5 alpha-3-oxosteroid (e.g., 5 alpha-dihydrotestosterone) in the presence of NADPH as an essential coenzyme at an optimal pH. However, excessive production of 5 alpha-dihydrotestosterone is the major cause of many androgen-related disorders, such as prostate cancer, benign prostatic hyperplasia, acne, female hirsutism, and male pattern baldness; therefore, inhibition of androgenic action by 5 alpha-reductase inhibitors is a logical treatment. During the past two decades, research has focused on understanding the biological functions and effects of 5 alpha-reductase and its 5 alpha-reduced metabolites: purification of the enzyme, substrates, and metabolites; characterization of their physical, chemical, and biochemical properties; analysis of the amino acid sequence of the enzyme; synthesis of various classes of molecules as potential inhibitors; and examination of the biological activity of the inhibitors in vitro and/or in vivo. This review summarizes the biochemical studies on this enzyme, suggests the mechanisms of action of the enzyme or inhibitors, and discusses the chemistry necessary for the preparation, structure-activity relationships, and in vitro and/or in vivo data obtained from the evaluation of nonsteroidal and steroidal compounds that have been tested as inhibitors of 5 alpha-reductase. In particular, IC50 and Ki values for relevant compounds will be compared according to molecular class. This review could function as a comprehensive working reference of what research has been accomplished so far and what problems remain to be solved in the future for those engaged in this interesting field.